3 4 3 1 quantitatively analyze the target concentration. The homogenous assay was performed on the 3 2 paper based microfluidic chip, which significantly decreased the sample and reagent 3 3 consumptions and reduced the assay time. Egg white lysozyme, ß-conglutin lupine and food 3 4 toxins, okadaic acid and brevetoxin standard solutions and spiked food samples were 3 5 successfully assayed by the presented aptasensor. Dual-target assay was completed within 5 min, 3 6 and superior sensitivities were achieved when testing the samples with commercial ELISA kits 3 7 side by side. 3 8 3 9
science as well as molecular diagnostic tools due to its unique optical, electronic, thermal, and 1 0 7 long-lasting biocompatibility properties (Song et al., 2013) . GO has significant and high 1 0 8 quenching effect on various fluorophores (Huang and Liu, 2013) via the non-radioactive 1 0 9 electronic excitation energy (Swathi and Sebastian, 2009 ) and its large absorption cross section 1 1 0 (Geim and Novoselov, 2007) , hence it can be utilized to be quencher in a molecular recognition 1 1 1 event. In this work, we employed GO into the aptasensor and used quantam dots (QDs) as the 1 1 4 fluorescence label by considering it has highly chemical stability, efficient and stable 1 1 5 fluorescence signals. This was a nano-materials enhanced assay, aptamers specific to the targets, 1 1 6 6 egg white lysozyme, ß-conglutin lupine, okadaic acid and brevetoxins, were firstly bound onto 1 1 7 the QDs. After mixing with the GO, the fluorescence was quenched via the process of Förster 1 1 8 resonance energy transfer (FRET). In the presence of target proteins in the food sample, the 1 1 9 quenched fluorescence would be recovered, the intensity of which was dependent on the 1 2 0 concentrations of the target proteins in the food samples. The multipurpose of PDMS/paper 1 2 1 microfluidic platform was able to do a dual-target detection with a significantly reduced sample 1 2 2 volume with a short time. The use of porous paper as the substrate support for specific aptamer surface modification is required. Standard solutions were assayed to create the standard curves. Afterwards, a series of food samples were assayed side by side on the presented microfluidic 1 2 6 aptasensor and the commercial ELISA kits to evaluate its performance. The results by the 1 2 7 aptasensor highly agreed with those from the ELISA kits while significantly reducing the sample 1 2 8 and reagent consumptions and having superior sensitivities. The design of the aptamers specific to target analytes, namely egg white lysozyme, ß- technologies (Coralville, Iowa, USA), the sequences of the selected aptamers are listed in Table   1 3 6 1, all of which were modified with biotin at the 5'end. Sequences of selected aptamers (18.2 MV cm). Eggs, mussels and all other food samples were purchased from grocery stores in 1 5 8
Guelph (ON, Canada). The detailed preparation and optimization of aptamer-QDs functionalized GO can be found in conjugates was then obtained by subjecting to ultrafiltration (Amicon Ultra-0.5 mL centrifugal times. The purified aptamer-QDs conjugates re-suspended in 500 µL of PBS and kept at dark for 1 7 0 further use. prebaking at 65°C for3 min and 95°C for 9 min on a hotplate. Afterwards, the photomask was 1 7 9
placed onto the coated silicon wafer and exposed to UV using a UV exposure system (UV-KUB, PBS and left to dry at RT to reduce the non-specific adsorption of proteins of the PDMS wall 1 9 7 (Windvoel et al., 2010) . The top layer of PDMS slab was also be punched to form the inlet and 1 9 8
outlets. Afterwards, both of these two components were undergone the plasma treatment for 1 9 9
bonding and the chromatography paper adsorbing specific aptamer bound QDs-GO probes was 2 0 0 placed into the wells before bonding. Then a paper/PDMS microfluidic chip was ready for use. Food sample preparation was conducted by following the procedure indicated in the manual of 2 0 4 the commercial kits. Briefly, fresh egg white were firstly diluted with sample diluent to make 2 0 5
the dilution series (up to 20000-fold) and followed by centrifuging at 4000×g for 10 minutes at 2 0 6 4°C to remove the particulates. The supernatant was then used in the assay. Mussel tissue was 2 0 7 taken off the shells, washed by DI water drained the excess liquid followed by homogenization.
2 0 8 0.5 g of homogenized mussel tissue was carefully weighed and added with 2 mL of 50% 2 0 9 methonal followed by vortex for 5 min. The mixture was centrifuged at 4000 rpm for 10 min and 2 1 0 0.5 mL of the supernatant was transferred to a new tube, heated at 75°C for 5 min and followed Samples of lysozyme, lupine, okadaic acid and brevetoxin ranging from 0~4000 μ g/g, 0~30 2 7 5 μ g/g, 0~16.2 μ g/g and 0~2 μ g/g, respectively, were spiked and tested. The results in Table 2 2 7 6
show the spiked recoveries measured by presented aptasensor were consistent with ELISA kits. 
